Introduction {#sec0005}
============

Bone angiosarcoma (BA) is a rare entity of unknown etiology that affects long bones. The diagnosis is often challenging, and the disease presents an unpredictable clinical course. The treatment is still controversial, with an unfavorable prognosis. Takayasu arteritis is a primary large vessel vasculitis, affecting vessels such as the aorta and its branches.

This study is aimed at presenting a case of BA in a patient with Takayasu arteritis.

Case report {#sec0010}
===========

Through a medical record review, the authors present the case of a 57-year-old male white patient who presented with pain in the right thigh. He reported the following comorbidities: Takayasu arteritis with thoracoabdominal aortic aneurysm, upper mesenteric artery, and left subclavian artery obstruction.

In December 2014, simple radiographs were taken, which showed osteolytic lesions in the right proximal femur ([Fig. 1](#fig0005){ref-type="fig"}).Fig. 1Simple radiograph of the right thigh in the anteroposterior (AP) and lateral (L) views, showing two partially delimited osteolytic lesions in the juxta-cortical bone marrow of the proximal/medial femoral diaphysis, with extension to the adjacent bone cortex, superiorly in the medial portion and inferiorly on the lateral side.

Magnetic resonance imaging of the right thigh was performed ([Fig. 2](#fig0010){ref-type="fig"}, [Fig. 3](#fig0015){ref-type="fig"}), as well as total body bone scan, chest tomography, and positron emission tomography--computed tomography (PET--CT; [Fig. 4](#fig0020){ref-type="fig"}).Fig. 2Magnetic resonance imaging (MRI) in the T1 sequence. Coronal juxta-cortical bone marrow lesions with invasion and marked areas of cortical thinning located in the cortical region of the proximal/middle third of the right femur. No extension toward the extra-osseous soft tissue is observed. (A) and (B) Coronal cuts. (C) and (D) Axial cuts.Fig. 3STIR sequence in magnetic resonance imaging (MRI). (A) Coronal cut. (B)--(D) Axial cuts evidence the high signal and invasion and destruction of the cortical bone.Fig. 4PET-CT with 18-FDG concentration/anomalous glycolytic metabolic activity in projection of the proximal/medial femoral diaphysis, with invasion/rupture of the cortex, corresponding to the bone lesions described in the previous studies.

After imaging, a thick-needle bone biopsy of the right femur guided by tomography was performed. Microscopy revealed small tissue fragments with abundant hemorrhagic material, composed of epithelioid neoplastic cells. These cells showed strong positivity for cytokeratin AE1/AE3 and CAM5.2, as well as for vascular markers (CD31 and FLI1), leading to the diagnosis of high-grade malignant epithelioid angiosarcoma ([Fig. 5](#fig0025){ref-type="fig"}).Fig. 5(A) Biopsy showing epithelioid cells and formation of vascular spaces (hematoxylin-eosin stain, 400×). (B) Expression of CD31 membrane marker. (C) Nuclear expression of FLI-1. (D) Cytoplasmic expression of CAM5.2.

After a multidisciplinary clinical meeting, the treatment decided on was neoadjuvant chemotherapy, extensive resection of the lesion, and replacement with a non-conventional proximal femoral endoprosthesis.

The analysis of the surgical specimen showed a lack of response to chemotherapy. In November 2015, the patient presented disease progression affecting the spine (L2) and lung, also confirmed by biopsy. Chemotherapy with paclitaxel was initiated, followed by radiotherapy (RT 3D) from L1 to L3 (10 × 300 cGy).

In the course of cancer treatment, in May 2016, the disease progressed again into the lungs and bones, requiring RT 3D in the frontal region (10 x 300 cGy) and a change of chemotherapy to epirubicin and ifosfamide.

Due to the imminent risk of pathological fracture, prophylactic fixation of the left femur using a long cephalomedullary implant and bilateral acetabular cement was also indicated. One week prior to surgery, the acetabular and femoral lesions were embolized to avoid excessive intraoperative bleeding.

One month later, with advanced bone and lung disease and progression to the central nervous system, he became bedridden, with intense pain and increasingly frequent episodes of mental confusion.

After discussion between clinical oncology and palliative care teams and with the patient\'s relatives, palliative care was chosen. The patient died in September 2016.

Discussion {#sec0015}
==========

The first malignant vascular bone tumor was described in 1921 by Wells.[@bib0055] BA accounts for less than 1% of the primary malignant tumors of bone; it originates in the endothelial cells, but its etiology remains unknown. Among the proposed classifications, the authors consider it to be a high-grade malignant neoplasm, primary or secondary to radiotherapy or bone infarctions.[@bib0060], [@bib0065], [@bib0070]

It can be multicentric in up to one-third of the cases; the differential diagnosis with metastatic carcinoma is paramount.[@bib0075], [@bib0080] It can affect any age group without gender preference, affecting primarily long tubular bones.[@bib0085]

Most BA originate in deep soft tissues of the extremities; however, other primary sites have been described, such as the thyroid gland, the adrenal gland, and the skin.[@bib0085]

Different studies have sought to describe vascular lesions that arise in the bone, creating several nomenclatures. Even today, it is not easy to define whether there are different pathologies with similar characteristics or if it is a single entity with different clinical presentations.[@bib0055]

Many cases of BA described in the literature present an aggressive clinical course; they are initially investigated as metastatic lesions of an unknown primary site. Patients usually have severe pain at the bone lesion site, whether or not associated with the tumor mass. Radiologically, these are purely lytic and eccentric lesions, which rupture the cortex and may have associated soft tissue components. Lacunar and multifocal bone lesions suggest lesions of vascular origin, which ought to draw attention to this diagnostic hypothesis.[@bib0090]

An immunohistochemical analysis is important for the diagnosis; it is positive for AE1/AE3 and CAM5.2 cytokeratins, as well as for vascular markers (CD31, FLI1). Factor VIII, epithelial membrane antigen (EMA), and CD68 may also be positive. In contrast, CD1a, HBMB45, CD45, desmin, smooth muscle actin, and lysozyme are negative.[@bib0095], [@bib0100]

Only a few biomolecular studies on BA have been conducted. Cytogenetic studies have documented chromosomal alterations and diverse amplifications, suggesting a wide genetic heterogeneity.

The treatment is similar to that of bone sarcomas, and includes neoadjuvant chemotherapy and wide excision; adjuvant radiotherapy may be associated. The prognosis is poor, with a one-year survival rate of 55% and a five-year survival of approximately 33%.[@bib0060], [@bib0065]

The authors believe that this is the first report of bone BA in a patient with Takayasu arteritis. No correlation between these pathologies has been described in the literature.
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